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Pet Plastic Bottle Waste with Reuse Approach asibit Pre-Fabrication Modules
for Interior Wall
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Abstract—PET plastic bottle is one of the main source ofstwa
in big cities. This research aims to find out tlesgbility of reusing
PET bottle as pre fabrication wall module materidhe pre
fabrication concept were offered so that in thestttion phase,
the instalation of this material will be fast, ef@nt, and able to
minimalize the waste potential. The method to detidhe PET
bottle specimen was by surveying some sample meati Jakarta to
found out the type and capacity of PET bottle waBttle waste
that has the highest volume, was selected to besgieeiment for
further experiment as pre fabrication modul. Toedw®ine the
strength capacity of this material, some moduleiatian were
designed for compressive and flexural strength Hss research is
a preliminary experiment to understanding the bpstential of PET
bottle as building material. This research expettesupport the use
of PET bottle waste for other uses in building ¢nrgion
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I. INTRODUCTION

concrete [6], mixed with rice husk [7],
characterization of Polyethylene Terephthalate (PEdttle
Eco-bricks [8] and Bungalow in Nigeria [9But studies to
find out about the power of the empty plastic tottlith the
approach of reuse as a building component are rto
available. Therefore, this study aim to discover fotential
of empty PET plastic bottles as a building comparterbe
developed into pre-fabrication modules. This depalent
could provide an alternative to the use of buildingterials in
the city as a low carbon footprint and reduce atée waste.

Il. MANUFACTURING THE MODULE

experimdnta

ye

Manufacturing these modules aims to get a formation

that can maximize the potential of the PET plabtttles in
urban areas like Jakarta. Furthermore, by arrariti@dpotties
into the module, then the installation will be maficient
because of pre-fabrication system in process til bioé wall.
Designing the module begins with deciding the tgpe
bottle that will be used to assemble the modules Bbttles

beverages package because it does not contain BRafowed the modules to have standardized pattedrsize. It

PET is a type of plastic often used as foods andsed for this study are planned to have the sape fjhis

(bisphenol-A), has melting point at 260 ° C, and ha
pores, so it is resistant in wet conditions [1].

Jakarta as a big city always need materials todbuibf any type most widely become garbage. By takiwg t

required a type of bottles which most likely to bew trash.
The survey held in several locations samples to &irbottle

facilities and infrastructures. But building fatis and survey areas, which is an office building and a teas
infrastructuresis highly dependent on the material comingreatment facility in Jakarta. Both of those looaf were

from areas outside Jakarta. Therefore, Jakartasrteddok at
the potential that has been exists in the Jakaeta @lone and
can be used as an alternative material. One ofbitgest
potential in Jakarta is the amount of garbage predwaily

2].

municipalities in Jakarta, organic waste, paperteyaand
plastic waste was the big three largest garbagergtad in
Jakarta [3]. The use of PET plastic bottles witls thpe aims
to reduce waste of plastic bottles and to get dacepment
material for building that has lightweight and chie
characteristics. Researcher sees the potentiaEih lastic
bottles as component in interior non structurallwélhen
compared with conventional non structural wall comgnts
such as bricks, PET plastic bottles has the adgantd a
lighter mass and abundantly available in the Greda&arta
area. By using lighter and widely available comptusén the
city itself, the use of PET plastic bottles as anponent of
structural wall can reduce the carbon footprirthie process

Based on data from the year 2010 and taken from fiv

of distribution [4] [5] compared to the use of lsc Furtherm
ore, the reuse approach can reduce the distribytioness
compared to recycled approach.

In the previous studies, PET plastic bottles wittuse
approach have been considered for building matexral
already exist a studies on the combination of PHO a
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took as samples because of the office buildingnis of the
location in Jakarta that produced big number oftevasd
waste treatment facility as a place that have dckataste
from many locations in Jakarta.

S vy,

Fig. 1. Plastic Wateﬁ'reatrhent Facility
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Fig. 2. Office Building

There are 3 types of bottle with the largest quaritom
the survey that has been conducted from two diftere
locations:

Table 1. Quantity of Bottle

Type Size Quantity Mean
Bottle A 600 ml 495 bottles 70.71 bottles/week
Bottle B 330 ml 114 bottles 16.29 bottles/week
Bottle C 500 ml 29 bottles 5.71 bottles/week

le A, (B) Bottle B, (C

) Bottle C

From the data that has been obtained, this stutlyuse
bottle A as a type of bottles that most widely &lse. To
determine the module designs, this study use exipbor as a
method to find patterns and the additional comptsémat
deserves to be the bond component between thedbaeitth
the provisions: the ability of the module to staamtl attach
the bottles tightly. From the results of exploratithat has
been carried out, it was concluded that to suppbet
establishment of pre-fabricated modules, there three
patterns for the manufacturing of bottles, theeetagxagonal,
horizontal, and diagonal. While the additional cam@nts
required are acrylic sheet and galvanized wire. Th
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evaluation of the 6 specimens are introduced irte
experiment module:

Table 2. Types of Module

Module Specimen Number ~ Material Pattern
Module A Wire Hexagonal
Module B Wire Horizontal
Module C Wire Diagonal
Module D Acrylic Hexagonal
Module E Acrylic Horizontal
Module F Acrylic Diagonal
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EXPERIMENTAL CONSIDERATION

Tests were conducted on the compressive and flexura
strength of the modules. Compression test aimseterohine
how adaptable are the modules when receiving adoatdng
from the top of the module as the dead load of ri@dte
module itself. While flexure test is to determie tstrength
8f the module when it receives the pressure corfrimg the
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front side of the module such as when receivindoavé of
the wind or human movement.

A.Compression Test

At the first time, press test was conduct in thetatory
structure and material in order to obtain feedbackthe
testing process and flexure test. But in the tgspirocess by
using a laboratory flexure tests, the instrumemt wat found
the compressive strength of this module. Thus #tigly
switched to alternative testing method to get thepressive
strength.

ot TEKAN _Jf

Fig. 4. Laboratory Compression Test

Alternative compressive test instrument made from

plywood, box-shaped, with dimension 40 cm x 29 cr@8x
cm. The instrument role is a module holder and geagge of
module.

Loads in this test were concrete bricks that haighte
between 2.38 kg to 2.78 kg. Therefore, testingss done on
a flat floor (as evidenced by the use of water passl
indoors to avoid the blows of wind.

®0.0mm

Fig. 5. (A) Compression Test Long Side, (B) Comgpias Test Wide Side.

The test was conducted by noting the changes tairo
in every transformation of the module. The chantjest
recorded were:

* Load added,

» Decrease of module surface,

» Widening the side of the module.
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The purpose of noting any changes were to know the
nature of the module when it loads and to deterntime
maximum load that can be received by each module.
Compression tests were performed twice on eaciatiee,
in order to test both sides of the modulr® long side, and a
wide side) with two different modules. Both modulezve
the same size and binding method to ensure thewestld be
done with a good condition module.

B. Flexure Test

In alternative bend, the test was using an instrime
for holding the module to support the process eftdst when
the module was receive loads.

Fig. 6. Flexure Test

Loads in this test were using the concrete bribks has
weight between 2.38 kg to 2.78 kg. The loads wéaeepon
the top middle of the module and used a wood p{&afkcm x
35 cm) as pedestal. The pedestal were use ashdisits of
load pressure onto the module. The test was coeduay
noting the changes that occur every transformatibrihe
module. The changes that recorded were:

* Load added,
» Decrease of module surface,
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IV. TESTRESULTS

Table 3. Tests result

Press Test (long side) Press Test (wide side) Behetst
Decrease Decrease Decrease
Max. Load Max. Load Max. Load
Widening Widening Widening

1.6 cm 7.5cm

Module A 13.4 kg 41.9 kg 17.6 kg 4.8 cm
0.1cm 0.8cm
5.8cm 5.5cm

Module B 36.48 kg 44.62 kg 17.6 kg 4.2 cm
0.4 cm 0.7 cm
2.1cm 6.4 cm

Module C 18.6 kg 72.68 kg 20.12 kg 4.2 cm
0.4 cm 2cm
2.3cm 2.9cm

Module D 80.92 kg 59.68 kg 43.26 kg 2.7 cm
1.1cm 1.1cm
2.3cm 2.3cm

Module E 73.06 kg 86 kg 56.58 kg 4.2 cm
1.1cm 1.3cm
2.3cm 2.4cm

Module F 94 kg 94 kg 59.18 kg 4.6 cm
0.7 cm 1cm

The result of these studies shows that modulesudett REFERENCES

acrylic (module D, E, and F) as the bonding compbreas
stronger than another modules that used wire abdhding
component. Therefore, module F has the best resuivo [
press test (long press test and wide press tedsthemd test.

[2]
V. CONCLUSION

The use of bottle for building component has betnted [3]
since the 60’s by Heineken [9]. The glass bottledpced by
Heineken were designed so that after the actualofigbe
bottle, it can be used as wall. Unfortunetly, thisiation was
discontinued because environmental issues has @eh bi[4]
consider important by society. Unlike nowdays, ebci
awareness to maintain the environment from wastd s [5]
PET bottle started to grow. This researched is eepgeto [6]
encourage PET bottle producer to design their ddtl be
reuseable as building material after its originak.uThis
research aim to find a new method to use PET battleon ]
structural wall. This is a preliminary researchttfirused to
get a strength capacity as prefabrication modulgrther [g]
research is needed to determine its fixed methodinib
standardized result and feasibility, such as noghuction
performance and interconection system as non stalowvall

prefabrication module.
[10]
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